The Rho GTPase effector protein, mDia, inhibits the DNA binding ability of the transcription factor Pax6 and changes the pattern of neurite extension in cerebellar granule cells through its binding to Pax6.
mDia, one of the target proteins of the GTPase Rho, is known to be involved in cytoskeletal reorganization and cytokinesis. Here, we report that mDia enters the nucleus and binds to the transcription factor, Pax6. In cultured non-neuronal cells, overexpression of mDia with Pax6 causes redistribution of some Pax6 molecules from the nucleus to the cytosol and decreases Pax6 transcriptional activity. Because Pax6 functions in the early central nervous system morphogenesis, we also examined the effects of mDia on endogenous Pax6 localization and neurite extension in cerebellar granule cells. Here too, Pax6 was partially mislocalized to the cytosol, and its expression level was decreased by mDia overexpression. In addition, mDia overexpression in these cells led to increased neurite branching and length. These results strongly suggest that mDia influences Pax6-induced transcriptional activity and axonal pathfinding in a way opposite from ROCK (Rho kinase) and that it may act via Pax6 to modulate early neuronal development.